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(54) Apparatus and method for assembling and aligning a plurality of optical fibers 



(57) Embodiments of the invention include an opti- 
cal uniform spacing assembly (1 0) for aligning a multip- 
itch plurality of optical fibers (12) into a uniform pitch lin- 
ear array of optical fibers. The assembly (10) includes 
an organizer body (1 6) having a slot (29) formed therein 
that extends longitudinally along the body. A portion of 
the slot has a width dimensioned to allow only one op- 
tical fiber at a time therethrough simultaneously and a 
depth dimensioned to align a multipitch plurality of opti- 
cal fibers into a uniform pitch linear array of optical fib- 
ers. The assembly provides sufficient alignment for tran- 
sitioning from, for example, an optical fan-out arrange- 
ment such as a plurality of individual optical fibers to, for 



example, an optical fan-in arrangement such as a ribbon 
cable arrangement. The assembly provides a compact, 
easily assembled apparatus and method for overcom- 
ing size mismatch and other conventional problems as- 
sociated with transitioning between differing arrange- 
ments. Alternatively, the spacing assembly (10) in- 
cludes a transition assembly (18) coupled to the front 
end thereof for providing additional alignment to, for ex- 
ample, a multipitch array of optical fibers, prior to their 
alignment within the organizer body. Also, alternatively, 
an optical device such as a multifiber optical connector 
is coupled to the back end of the spacing assembly. Suit- 
able multifiber connectors include, for example, a MT 
connector, a MAC connector, or a LMC connector. 
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Description 

Background of the Invention 



1 . Field of the Invention 

[0001] The invention relates to assembly and align- 
ment of multiple optical fibers. More particularly, the in- 
vention relates to assembly apparatus and methods for 
aligning optical fibers for connectorization. 

2. Description of the Related Art 

[0002] The explosive growth in demand for capacity 
in communications networks including data networks 
has spawned an increase in the number of optical fibers 
within optica! fiber cables and in the attendant intercon- 
nections between the optical fiber cables and the net- 
work nodes. Also, the increasing use of optical fibers Tor 
shorter-haul distances has further prompted a need for 
optical cables with larger fiber counts. Such short-haul 
uses include local loop applications and delivery of com- 
munication services to homes and offices. Because of 
those increased demands placed on optical fiber com- 
munication systems, the organization and alignment of 
optical fibers, for example, for interconnection between 
various optical devices, has become more important to 
the overall performance of the optical system. 
[0003] Typically, optical fibers are organized into rib- 
bon cables or other arrangements having highly precise, 
fixed spatial relationships. An optical fiber ribbon or rib- 
bon cable includes a plurality of optical fibers that extend 
longitudinally and are laterally adjacent and bound to- 
gether laterally by a matrix material as a single, linear 
array of optical fibers. Optical fiber ribbon cables typi- 
cally are connected to other optical devices such as op- 
tical transmitters, receivers or other optical fibers 
through one or more optical connectors. 
[0004] Optical fiber ribbon connectors typically in- 
clude a metal or silicon body having an array of grooves 
dimensioned to position the ends of the individual optical 
fibers within the ribbon cable. More recently, such con- 
nectors have been made of plastic. Typically, the indi- 
vidual fibers are stripped of their protective coating and 
secured side by side in the connector grooves. The fib- 
ers ends then are cleaved and polished to form a smooth 
surface with Ihe connector endface. The ribbon cable 
typically is connected to other optical devices by butt- 
splicing the connector endface to a similar surface of the 
other optical device. In this manner, the use of ribbon 
fiber for multi-fiber interconnection simplifies the con- 
nection arrangements, provides fiber strength and sta- 
bility and improves the consistency of the spacing be- 
tween adjacent fibers. 

[0005] However, in applications where the optical fib- 
ers to be interconnected have different arrangements or 
are sized differently, conventional interconnection de- 
vices and methods are insufficient. For example, in op- 



tical fan-in/fan-out arrangements, the fan-in side typical- 
ly is characterized by uniform spacing between one or 
more linear arrays of optical connections, for example, 
a ribbon fiber arrangement. In contrast, the fan-out side 

5 typically is characterized by a plurality of multi-pitched 
fibers that often are of varying size or are sized differ- 
ently than the fibers of the fan-in side, which often are 
sized and spaced in accordance with conventional, 
commercial connectors. Quite often, the fan-out side 

10 has a plurality of individual optical fibers connected 
thereto. Thus, interconnection between the two dispa- 
rate arrangements requires an effective alignment tran- 
sition therebetween. 

[0006] Accordingly, it would be desirable to have 
is available interconnection apparatus and/or methods for 
transitioning between different optical fiber arrange- 
ments. In this manner, optical fiber arrangements such 
as optical ribbon cables are suitable for connection to 
optical devices such as optical transmitters, oplical re- 
20 ceivers or are interconnected to other optical fibers, re- 
gardless of whether such fibers are in the form of other 
ribbon cables or multipitch, multi-fiber arrangements 
typical of, for example, fan-out configurations. 



[0007] The invention is as defined by the claims. Em- 
bodiments of the invention include an optical uniform 
spacing assembly for aligning a multipitch plurality of op- 
tical fibers into a uniform pitch linear array of optical fib- 
ers. The optical uniform spacing assembly includes an 
organizer body havi ng a slot formed therein that extends 
longitudinally along the body. A portion of the slot has a 
width dimensioned to allow only one optical fiber at a 
time therethrough simultaneously and a depth dimen- 
sioned to align a multipitch plurality of optical fibers into 
a uniform pitch linear array. That is, a portion of the slot 
has a width only slightly larger than the diameter of an 
optical fiber and a depth that is only slightly larger than 
the width of a uniform linear array of optical fibers. 
[0008] The spacing assembly provides sufficient 
alignment for transitioning from, for example, an optical 
fan-out arrangement such as a plurality of individual op- 
tical fibers to, for example, an optical fan-in arrangement 
such as a ribbon cable arrangement. The spacing as- 
sembly provides a compact, easily assembled appara- 
tus and method for overcoming size mismatch and other 
conventional problems associated with transitioning be- 
tween differing arrangements. 

[0009] Alternatively, the spacing assembly includes a 
transition assembly coupled to the front or fan-out end 
of the organizer for providing additional alignment to, for 
example, a multipitch array of optical fibers, prior to their 
alignment within the organizer body. Also, alternatively, 
an optical device such as a multifiber optical connector 
is coupled to the back or fan-in end of the organizer 
body. Suitable multifiber connectors include, for exam- 
ple, a MT connector, a MAC connector, or a LMC con- 
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nector. 

Brief Description of the Drawings 

[0010] In the drawings: 

Fig. 1 a is a perspective view of an optical fiber uni- 
form spacing assembly according to an embodi- 
ment of the invention coupled to a transition assem- 
bly and coupled to a multifiber connector; 
Fig. 1 b is another perspective view of an optical fib- 
er uniform spacing assembly shown in Fig. la cou- 
pled to a transition assembly and coupled to a mul- 
tifiber connector, 

Fig. 2a is a perspective view of the front end or the 
fan-out end of the primary assembly body portion 
of the optical fiber uniform spacing assembly ac- 
cording to an embodiment of the invention; 
Fig. 2b is a perspective view of the back end or the 
fan-in end of the primary assembly body shown in 
Fig. 2a; 

Fig. 2c is a cross-sectional view of the primary as- 
sembly body shown in Figs. 2a-b taken along the 
lines 2c-2c of Fig. 2b; 

Fig. 3a is a front perspective view of one piece of a 
two-piece transition assembly portion of the optical 
fiber uniform spacing assembly according to an em- 
bodiment of the invention: 

Fig. 3b is a back perspective view of the two-piece 
transition assembly piece shown in Fig. 3a; 
Fig. 4 is a perspective view of the two-piece transi- 
tion assembly portion shown in Figs. 3a-b with a plu- 
rality of optical fibers positioned therein; 
Fig. 5a is a front perspective view of a transition as- 
sembly portion of the optical fiber uniform spacing 
assembly according to an embodiment of the inven- 
tion with a plurality of optical fibers positioned there- 
in; 

Fig. 5b is a back perspective view of the transition 
assembly portion shown in Fig. 5a; 
Fig. 6a is a cross-sectional view of the transition as- 
sembly taken along the lines 6a-6a of Fig. 5a; 
Fig. 6b is a cross-sectional view of the transition as- 
sembly taken along the lines 6b-6b of Fig. 5b; 
Fig. 7a is a perspective view of the optical fiber uni- 
form spacing assembly according to an embodi- 
ment of the invention showing the transition assem- 
bly coupled to the primary assembly body and the 
holddown removed from the primary assembly 
body; 

Fig. 7b is another perspective view of the optical fib- 
er uniform spacing assembly shown in Fig. 7a 
showing the transition assembly coupled to the pri- 
mary assembly body and the holddown removed 
from the primary assembly body; 
Fig. 8a is a perspective view of the optical fiber uni- 
form spacing assembly according to an embodi- 
ment of the invention showing the transition assem- 



bly coupled to the primary assembly body and the 
holddown positioned in the primary assembly body; 
Fig. 8b is another perspective view of the optical fib- 
er uniform spacing assembly shown in Fig. 8a 

5 showing the transition assembly coupled to the pri- 

mary assembly body and the holddown positioned 
in the primary assembly body; 
Fig. 9a is a perspective view of a cover for use in 
maintaining the operable position of the holddown 

10 in the primary assembly body; 

Fig. 9b is a perspective view of the optical fiber uni- 
form spacing assembly according to an embodi- 
ment of the invention showing the cover of Fig. 9a 
operably positioned on the primary assembly body; 

15 Fig. 10a is a perspective view of the optical fiber 
uniform spacing assembly according to an embod- 
iment of the invention with a tapered tube operably 
coupled to the back end thereof; 
Fig. 10b is another perspective view of the optical 

20 fiber uniform spacing assembly shown in Fig. 10a 
with a tapered tube operably coupled to the back 
end thereof; and 

Fig. 11 is a simplified block diagram of a method for 
assembling a multipitch plurality of optical fibers into 
25 a uniform linear array of optical fibers. 

Detailed Description 

[0011] In the following description similarcomponents 
30 are referred to by the same reference numeral in order 
to simplify any sequential aspect of the drawings and to 
enhance the understanding of the invention through the 
description of the drawings. 

[0012] Although specific features, configurations and 

35 arrangements are discussed hereinbelow, it should be 
understood that such is done for illustrative purposes 
only. A person skilled in the relevant art will recognize 
that other steps, configurations and arrangements are 
useful without departing from the spirit and scope of the 

40 invention. 

[0013] Referring now to Figs. 1a-b, shown are per- 
spective views of an optical fiber uniform spacing as- 
sembly 1 0 according to an embodiment of the invention. 
The spacing assembly 1 0 positions and aligns af irst op- 

45 tical device 12 such as a multipitch plurality of optical 
fibers into a linear array of uniformly pitched optical fib- 
ers suitable for efficient coupling to a second optical de- 
vice 14 such as a multifiber connector having a uniform 
pitch linear array or optical waveguides (for example, a 

50 ribbon fiber connector). As will be evident from the dis- 
cussion hereinbelow, the spacing assembly 10 provides 
a compact, easily assembled apparatus and method for 
overcoming size mismatch and otherconventional prob- 
lems associated with transitioning between differing ar- 

55 rangements. 

[0014] For purposes of discussion in this description, 
the term "pitch" is intended to denote the center-to-cent- 
er spacing between adjacent optical fibers, for example, 
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optical fibers within a linear array of optical fibers typi- 
cally referred to as a ribbon, ribbon cable, optical ribbon 
cable or optical fiber ribbon cable. Also, for purposes of 
discussion in this description, "multipitch" refers to the 
variable center-to-center spacing between . for example, 
adjacent optical fibers within a plurality of optical fibers. 
For example, a multipitch plurality of optical fibers in- 
cludes a plurality of loose., individual optical fibers or a 
set of pre-connectorized single ended cables. Also, a 
multipitch plurality of optical fibers includes, for exam- 
ple, a fan-out arrangement of optical fibers. 
[0015] Uniform pitch linear array devices include, for 
example, optical fiber ribbon arrays and ribbon fibercon- 
nectors such as the connector 1 4 shown. Ribbon arrays 
and ribbon fiber connectors typically have an estab- 
lished center-to-center spacing between adjacent opti- 
ca! fibers and/or waveguides (for example, 250 jim). The 
multipitch plurality of optical fibers 12 shown is, for ex- 
ample, a plurality of individual or duplex oplical fibers 
connected to or coming from a fan-out arrangement. 
Single or duplex cables often come in sizes much dif- 
ferent (for example, larger) than the fibers in ribbon ar- 
rays. Thus, a transition region often is useful in optically 
connecting and transitioning from one size to the other. 
[0016] The spacing assembly 10 includes a primary 
assembly body or organizer 16, a transition assembly 
18 and a holddown 19. As will be discussed in greater 
detail hereinbelow, the transition assembly 18 typically 
is a one-piece or two-piece assembly that provides 
strain relief to and generally aligns a multipitch plurality 
of optical fibers positioned therein. The transition as- 
sembly 18 fits in oroperably couples to the organizer 16 
at one or more locations along the body of the organizer 
16. The holddown 19 maintains alignment of the fibers 
in the organizer 1 6. The second optical device 1 4 is cou- 
pled to the organizer 1 6, for example, via a coupling tube 
21 or other suitable coupling arrangement. 
[0017] Referring now to Figs. 2a-b, the organizer 16 
is shown. Fig. 2a shows a perspective view of the or- 
ganizer 1 6 from a front end 23, which also is referred to 
herein as the fan-out end orthe multipitched optical fiber 
end. Fig. 2b shows a perspective view of the organizer 
1 6 from a back end 25, which also is referred to herein 
as the fan-in end or the uniformly aligned optical fiber 
end. The organizer 16 has a top surface 27 with a slot 
29 formed therein that runs along the length of the or- 
ganizer 16. The slot has a firsl portion 32 thai begins aL 
the back end 25 of the organizer 1 6 and runs toward the 
front end 23, and a second portion 34 integral therewith 
that runs to the front end 23 of the organizer 1 6. 
[0018] According to embodiments of the invention, 
the first portion 32 of the slot 29 on the organizer 16 is 
dimensioned to align a plurality of optical fibers into a 
uniform pitch linear array of optical fibers. That is, the 
first portion 32 of the slot 29 has a width that is only 
slightly larger than the diameter of a polymer coated op- 
tical fiber and a depth that is only slightly larger than the 
width of a uniform linear array of coated optical fibers. 



For example, for a linear array of 1 2 optical fibers, each 
having a diameter of approximately 250 microns (|im) 
when stripped of their protective jackets (including 
strength members), the first portion 32 of the slot 29 is 

5 approximately 250 urn wide and approximately 3 millim- 
eters (mm) deep (12 x 250 urn). As will be understood 
to those skilled in the art, in practice, the actual dimen- 
sions of the first portion 32 of the slot 29 are just slightly 
larger than the given values to allow the optical fibers 

10 enough room to move into their aligned locations. 

[0019] As the slot 29 runs toward the front end 23 of 
the organizer 16, the first portion 32 of the slot 29 be- 
comes the second portion 34 of the slot 29, and thus 
widens and deepens to dimensions suitable to accom- 

15 modate coupling of the transition assembly 1 8 thereto. 
See : for example, Fig. 2c. The change in depth of the 
second portion 34 of the slot 29 is seen for example by 
observing the depth of the slot 29 at the back end 25 or 
the organizer 1 6 (Fig. 2b) compared Lo Lhe deplh of the 

20 opening of the slot at the front end 23 of the organizer 
16 (Fig. 2a). Coupling of the transition assembly 18 to 
the organizer 1 6 is discussed in greater detail hereinbe- 
low. 

[0020] According to an embodiment of the invention, 
25 the second portion 34 of the slot 29 has one or more 
sets of flanged indentations 36 formed therein config- 
ured transverse to the longitudinal axis 38 of the slot 29 
to accommodate the transition assembly 18. However, 
suitable coupling arrangements otherthan the flange in- 
30 dentations 36 are possible and should be apparent to 
those skilled in the art. 

[0021] As will be more apparent from discussions 
hereinbelow, the organizer 16 holds and stabilizes the 
transition assembly 1 8 while providing further alignment 

35 of the optical fibers exiting the transition assembly 18. 
Also, the organizer 16 provides a protective, organized 
space for the aligned fibers prior to their emergence 
from the back end 25 of the organizer 16. Other func- 
tions of the organizer 1 6 will be apparent to those skilled 

40 in the art from further discussions hereinbelow. For ex- 
ample, organizer 1 6 is configured with one or more fea- 
tures (shown generally as 39) useful in aligning and/or 
securing the organizer 1 6 to other devices within a com- 
munications system in which the optical fiber uniform 

45 spacing assembly 10 is used. 

[0022] The transition assembly 18 (referring back to 
Figs. 1 a-b) is a Iwo-piece or one-piece assembly con- 
figured to fit in or otherwise operably couple to the or- 
ganizer 1 6, for example, at its front end 23. The transi- 

so tion assembly 18 positions and generally aligns a plu- 
rality of optical fibers including a multipitch plurality of 
optical fibers. The transition assembly 18 positions the 
optical fibers therein in such a way that the transition 
assembly 18 provides strain relief to the fibers. The 

55 strain relief provided allows the optical fibers to be more 
readily aligned, for example, within the organizer 16. 
[0023] Although the transition assembly 18 is shown 
further and discussed hereinbelow as being formed by 
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intermating two housing members of the type shown, for 
example, in Figs. 3a-b, it is within the scope of embod- 
iment of the invention to have a transition assembly 
made of a single piece , or even more than two pieces. 
Such alternative embodiments would be apparent to 
one skilled in the art. For single-piece transition assem- 
blies, the plurality of optical fibers are inserted there- 
through rather than positioned within individual housing 
members that subsequently are intermated to form the 
transition assembly 18. 

[0024] Referring now to Figs. 3a-b, shown are views 
from the front (Fig. 3a) and back (Fig. 3b) of one piece 
or housing member 41 of a two-piece housing member 
embodiment of the transition assembly 1 8. The housing 
member 41 is intermatable with a similar piece to form 
the transition assembly 1 8. The housing member41 has 
an input or fan-out end 42 for receiving multipitch optical 
fibers and an output or fan-in end 44 for further aligning 
those optical fibers. 

[0025] Formed at the input end 42 of the housing 
member 41 are a plurality of fan-out fins 46 (for example, 
7 fan-out fins are shown in Figs. 3a-b) forming a corre- 
sponding plurality of fan-out grooves 48 therebetween 
(for example, 6 fan-out grooves are shown in Figs. 3a- 
b). The fan-out fins 46 are spaced accordingly to define 
corresponding grooves dimensioned to receive one or 
more optical fibers from a plurality of multipitch optical 
fibers. 

[0026] Typically, for fan-out applications, the fan-out 
grooves 48 are dimensioned to receive a single, jacket- 
ed optical fiber cable. However, in applications where 
the optical fibers or other waveguides at the fan-out end 
are multiple fiber segments of optical ribbon cable, for 
example, a 2, 4 or 6-fiber segment of a 12-fiber ribbon 
cable, the fan-out grooves 48 as defined by the fan-out 
fins 46 are dimensioned accordingly to receive the mul- 
tiple fiber segments. In a typical arrangement, for exam- 
ple, such as the arrangement shown in Figs. 3a-b, the 
fan-out grooves 48 are dimensioned to receive an indi- 
vidual coated optical fiber along with its protective jacket 
and strength member. Also, although the fan-out 
grooves 48 are shown as being generally U-_shaped, it 
is within the scope of embodiments of the invention for 
the fan-out grooves to be any shape suitable for posi- 
tioning one or more multipitch optical fibers therein (for 
example, V-shaped or semicircular). 
[0027] Formed at Ihe fan-in or output end 44 is a cor- 
responding array of fan-in grooves 54 (for example, 6 
fan-in grooves are shown in Figs. 3a-b) defined by a plu- 
rality of fan-in fins 52 (for example, 7 fan-in fins are 
shown in Figs. 3a-b). The fan-in grooves 54 typically are 
dimensioned to position a single jacketed optical fiber. 
Also, similar to the fan-out grooves 48, the fan-in 
grooves 54 are shown as being generally U-shaped, yet 
it is within the scope of embodiments of the invention for 
the fan-in grooves 54 to be any shape suitable for posi- 
tioning one or more optical fibers therein (for example, 
V-shaped or semicircular). 



[0028] Referring now to Fig. 4, with continuing refer- 
ence to Figs. 3a-b, a front perspective view of the tran- 
sition assembly housing member 41 is shown with a plu- 
rality of optical fibers 1 2 operably positioned therein. Ac- 

5 cording to an embodiment of the invention, the fan-out 
and fan-in grooves are dimensioned to receive jacketed 
optical fibers. However, as discussed hereinabove, the 
fins define grooves that are dimensioned depending on 
the particular application, as should be apparent to one 

10 skilled in the art. 

[0029] It should be noted that the optical fibers, upon 
exiting the fan-in grooves, are shown stripped of their 
outer strengthening jackets (the fibers are shown gen- 
erally as 13). Typically, the organizer 16 receives and 

is aligns a plurality of polymer coated optical fibers, al- 
though it is within the scope of embodiments of the in- 
vention for the plurality of optical fibers to be jacketed 
upon entering the organizer 16. 

[0030] The grooves 48, 54 in the housing member 41 

20 are configured such that optical fibers positioned therein 
generally form, for example, a linear array. As shown in 
this embodiment, the fan-out grooves 48 are configured 
in such a way that a 1 x 6 array of optical fibers is formed 
when positioning the optical fibers in the fan-out grooves 

25 48. Similarly, the fan-in grooves 54 are configured to 
maintain the existing arrangement, for example, the 1 x 
6 linear array. However, at this point in what will ultimate- 
ly be the transition assembly 18, the housing member 
41 is more concerned with providing strain relief to the 

30 optical fibers rather than accurately aligning them. 

[0031] The housing member 41 includes components 
or features necessary for intermating with another sim- 
ilarly-configured housing member to form the transition 
assembly 18. For example, according to an embodiment 

35 of the invention, the housing member 41 includes a first, 
male sidewall 62 and a second, female sidewall 64. The 
male sidewall 62 has, for example, a truncated lip 66 or 
other feature configured to connectably engage an 
opening 68 or other feature formed in or part of the sec- 

40 ond, female sidewall 64. 

[0032] Referring now to Figs. 5a-b, shown are front 
and back perspective views of the transition assembly 
18, for example, when formed by intermating two hous- 
ing members of a two-piece transition assembly. The 

45 transition assembly 1 8 is shown generally from the front 
or fan-out end 42 (Fig. 5a) and from the back or fan-in 
end 44 (Fig. 5b). When intermated, the transition as- 
sembly housing members 41 bring together one plurality 
of optical fibers from the first housing member and an- 

50 other plurality of optical fibers from the housing member 
intermated therewith. Thus, for the housing members 41 
shown in Figs. 3a-b and Fig. 4, the two pluralities of op- 
tical fibers exist generally as a 2 x 6 array of optical fib- 
ers. 

55 [0033] According to embodiments of the invention, 
the transition assembly housing members are config- 
ured in such a way that, when intermated to form the 
transition assembly 1 8, the fan-out grooves of the hous- 
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ing members are shifted slightly with respect to one an- 
other. In this manner, the 2 x 6 array of optical fibers 
formed when intermatingthe housing members is slight- 
ly staggered. Such is seen, for example, in Fig. 6a, 
which shows a cross-sectional view of the transition as- 5 
sembly 18 taken along the lines 6a-6a of Fig. 5a, that 
is, just before the fan-out end 42. Also, the staggered 2 
x 6 array is seen in Fig. 6b, which shows a cross-sec- 
tional view of the transition assembly 1 8 taken along the 
lines 6b-6b of Fig. 5b, that is, just beyond the fan-in end 
44 of the transition assembly 18. 
[0034] The staggered arrangement is such that fan- 
out fins 46 from one housing member correspondingly 
align with fan-out grooves 48 of the opposing, interma- 
ted housing member, for example, as shown in Fig. 6a. 
In this manner, the fan-out fins 46 assist the fan-out 
grooves 48 in providing strain relief for the optical fibers 
positioned in the fan-out grooves 48 by engaging the 
particular optical fiber positioned in the fan-out groove 
opposite the particularfan-out fin. A similar arrangement 
exists between fan-in fins 52 and fan-in grooves 54 at 
the back or fan-in end 44 of the transition assembly 18, 
for example, as shown in Fig. 6b. 
[0035] Referring now to Figs. 7a-b and 8a-b, once the 
transition assembly 1 8 is formed and the optical fibers 
are operably positioned therein, the transition assembly 
1 8 is coupled to the organizer 1 6, for example, by insert- 
ing a portion of the fan-in end 44 of the transition as- 
sembly 1 8 into a portion of the second portion 34 of the 
slot 29 formed in the organizer 16. As discussed previ- 
ously herein, the slot 29 has features such as the pair 
of flanged indentations 36 formed therein and dimen- 
sioned to receive a portion of the transition assembly 
18. When the transition assembly 18 is coupled to the 
organizer 16, for example, as shown in Figs. 7a-b, the 
portion of the plurality of optical fibers extending out of 
the fan-in end 44 of the transition assembly 18 fit within 
the first portion 32 of the slot 29 and extend out of the 
back end 25 of the organizer 16. 
[0036] According to alternative embodiments of the 
invention, additional flange indentations are formed in 
various axial locations along the slot 29 to allow coupling 
of the transition assembly 18 at various axial locations 
along the organizer 16. Such embodiment is useful, for 
example, if extra fiber length is desired, for example, for 
reworking the connectorized end of the optical fibers 
(that is, re-connectorizalion). 

[0037] According to embodiments of the invention, 
the slot 29 is configured in such a way as to interleav- 
ingly merge the generally staggered array of optical fib- 
ers extending out the fan-in end 44 of the transition as- 
sembly 18 into a linear array. For example, the slot 29 
of the organizer 1 6 interleavingly merges the 2x6 array 
of optical fibers formed by the transition assembly 1 8 
into a 1 x 12 array. Depending on the coupling arrange- 
ment of the back end 25 of the organizer 1 6, the optical 
fibers in the 1x12 array either extend out of the slot 29 
at the back end 25 of the organizer 1 6 (for example, as 



10 

shown in Figs. 7a-b) or, for example, are terminated 
near the back end 25 of the organizer 1 6 and polished 
down to the surface of the back end 25. 
[0038] For example, if a multifiber optical connector 
or other suitable optical device is to be coupled directly 
to the back end 25 of the organizer 16, the plurality of 
fibers aligned in the slot 29 often will be cleaved and 
polished to the surface of the back end 25 of the organ- 
izer 16. Otherwise, the plurality of optical fibers extend 
out the slot 29 at the back end 25, for example, as shown 
in Figs. 7a-b. The extending optical fibers are similar in 
configuration to a ribbon fiber arrangement due to their 
relatively close spacing with respect to one another. 
[0039] A holddown 19 fits into a holddown feature or 
indentation 74 formed in the first portion 32 of the slot 
29, for example, near the back end 25 of the organizer 
16. Figs. 7a-'o show the assembly 10 with the hoiddown 
19 removed from the first portion 32 of the slot 29. Figs. 
8a-b show the assembly 1 0 with the holddown 1 9 oper- 
ably positioned in the holddown feature 74. The hold- 
down 19 is configured to assist in aligning the plurality 
of optical fibers along with the configuration of the first 
portion 32 of the slot 29. As discussed previously herein, 
the first portion of the slot 29 is just wide enough to allow 
passage of a single optical fiber and is just deep enough 
to fit a uniform linear array of optical fibers. 
[0040] The holddown 19, along with the first portion 
32 of the slot 29, transitions the linear array of fibers into 
a uniform pitch linear array of optical fibers. More spe- 
cifically, the dimensions of the holddown 19 and its op- 
erable position within the first portion 32 of the slot 29 
define an area that urges the linear array of optical fibers 
to have relatively uniform spacing therebetween. 
[0041 ] For example, in the arrangement shown in the 
Figures, the first portion 32 of the slot 29 has a width of 
approximately 250 jam (that is, the diameter of a polymer 
coated optical fiber) and a final depth of approximately 
3 mm (that is, 12 fibers x 250 urn per fiber). The hold- 
down 1 9 is dimensioned to fit relatively snug in the hold- 
down feature 74, thus maintaining its position therein. 
Alternatively, a cover or other suitable device keeps the 
holddown 19 in place within the holddown feature 74. 
For example, referring now to Figs. 9a-b, a cover 75 is 
configured to fit securely on the top surface 27 of the 
organizer 16 where the holddown 19 fits into the hold- 
down feature 74. A suitable fastening device or other 
fealure or set of features is useful in keeping the cover 
in place over the holddown 19. For example, the cover 
75 has formed therein a plurality of openings 77 config- 
ured to connectable engage a corresponding plurality of 
truncated lips 79 formed on the organizer 16. 
[0042] Referring now to Figs. 10a-b, the coupling tube 
21 or other suitable device is coupled to the back end 
25 of the organizer 1 6, For example, the coupling tube 
21 has a tapered portion 76 positioned over the portion 
of the linear array of optical fibers 1 3 extending from the 
back end 25 of the organizer 1 6 and a linear array por- 
tion 78 for maintaining the linear array of optical fibers 
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13 extending from the back end 25 of the organizer 16. 
The tapered portion 76 of the coupling tube 21 is cou- 
pled to the back end 25 of the organizer 1 6, for example, 
in a suitable manner. The linear array portion 78 of the 
coupling tube 21 further couples the organizer 16 to a 
second optical device, for example, a ribbonized con- 
nector or othersuitable multifiber connector, such as the 
multifiber connector 14 shown in Figs. 1a-b. Suitable 
connectors include, for example, MT connectors, MAC 
connectors, LMC connectors or other suitable multifiber 
optical connectors. Such connectors are discussed, for 
example, in U.S. Patent No. 5,388,174 and U.S. Patent 
No. 5,603,870. 

[0043] Referring now to Fig. 11 ; a method 80 for as- 
sembling a multipitch plurality of optical fibers into a uni- 
form linear array of optical fibers is shown. The method 
80 includes a first step 82 of providing the organizer 1 6. 
As discussed previously herein, the organizer 16 has a 
slot 29 with a width slightly larger than Lhe diameter of 
an optical fiber and a depth slightly larger than the width 
of a uniform linear array of optical fibers. Thus, the slot 
29 is dimensioned to organize optical fibers positioned 
therein into a linear array of optical fibers. 
[0044] The method includes another stop 84 of pro- 
viding the transition assembly 1 8. The transition assem- 
bly 18 is one-piece or two-piece assembly configured 
for providing strain relief to a multipitch plurality of opti- 
cal fibers positioned therein. Although the transition as- 
sembly 18 generally is shown and discussed herein as 
a two-piece assembly, it is within the scope of embodi- 
ments of the invention for the transition assembly 1 8 to 
be a one-piece assembly. 

[0045] The next step 86 of the method 80 is to position 
a plurality of optical fibers in the transition assembly 1 8. 
For a one-piece transition assembly, the optical fibers 
are inserted or otherwise positioned in the transition as- 
sembly. For a two-piece transition assembly 18, the step 
86 includes initially positioning optical fibers in the fan- 
out grooves 48 defined by the fan-out fins 46 at the fan- 
out 42 of the housing members 41 (for example, as 
shown in Fig. 4). Once the optical fibers are positioned 
in the grooves of the housing members 41 , for a two- 
piece transition assembly 18, the transition assembly 
housing members 41 are coupled together to form the 
transition assembly 1 8 with the optical fibers positioned 
therein, for example, as shown in Figs. 5a-b. 
[0046] Typically, the porlion of the optical fiber to be 
positioned in the transition assembly 1 8 is jacketed and 
the portion of the optical fiber that extends beyond the 
fan-in end 44 of the transition assembly 18 is stripped 
of its jacket. However, as discussed previously herein, 
the grooves 48, 54 in the transition assembly 1 8 arc di- 
mensioned accordingly to the dimensions of the one or 
more optical fibers to be positioned therein. Thus, it is 
within the scope of embodiments of the invention to po- 
sition optical fibers having strength members in grooves 
dimensioned accordingly. 

[0047] The next step 88 in the method 80 is to couple 



the transition assembly 18 to the organizer 16. For ex- 
ample, the fan-in end 44 of the transition assembly 18 
is configured to fit into a portion of the slot 29 in the front 
end 23 of the organizer 1 6. Alternative coupling arrange- 
5 ments also are possible, as discussed hereinabove. The 
coupling step 88 positions the array of optical fibers po- 
sitioned in and extending from the transition assembly 

18 into the slot 29 of the organizer 1 6. As discussed pre- 
viously herein, a portion of the slot 29 is dimensioned to 

10 align the array of optical fibers into a linear array of op- 
tical fibers. 

[0048] The next step 92 is to couple the holddown 1 9 
to the organizer 16, for example, as discussed herein- 
above in connection with Figs. 7a-b and Figs. 8a-b. Ac- 
15 cording to embodiments of the invention, the holddown 

19 is configured and dimensioned to fit into a portion of 
the slot 29 of the organizer 1 6 where the linear array of 
optical fibers are positioned. When operably positioned 
in the organizer 1 6, the holddown 1 9 works with the slot 

20 29 to establish a uniform spacing between adjacent op- 
tical fibers in the linear array of optical fibers positioned 
in the slot 29. The result is a uniform pitch, linear of array 
of fibers at the back end 25 of the organizer 1 6. 
[0049] Alternatively, an additional step 94 is to couple 

25 a multifiber connector 1 4 or other suitable optical device 
to the organizer 16, for example, at the back end 25 
thereof. For example, a multifiber connector such as a 
MT connector, LMC connector or MAC connector is cou- 
pled to the organizer 1 6, for example, as shown in Figs. 

30 ia-b. In such arrangements, the coupling tube 21 is used 
to facilitate coupling the uniform pitch linear array of op- 
tical fibers extending from the back end 25 of the organ- 
izer 1 6 to the multifiber connector 1 4. As discussed pre- 
viously herein, other suitable coupling arrangements 

35 are within the scope of embodiments of the invention. 
[0050] It will be apparent to those skilled in the art that 
many changes and substitutions can be made to the em- 
bodiments of the assembly apparatus and methods 
herein described without departing from the scope of the 

40 invention as defined by the appended claims. 



Claims 

45 1 . An optical uniform spacing assembly (1 0), compris- 
ing: 

an organizer body (1 6) 
CHARACTERIZED IN THAT 

the organizer body (16) includes a slot (29) 
50 formed therein and extending longitudinally along 
the body, at least a portion of the slot having a width 
dimensioned to allow no more than one optical fiber 
(1 2) therethrough simultaneously and at least a por- 
tion of the slot having a depth dimensioned to align 
55 a multipitch plurality of optical fibers into a uniform 

pitch linear array of optical fibers. 

2. The apparatus as recited in claim 1 , wherein the or- 
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ganizer body includes a front end and a back end, 
and wherein the front end is a fan-out end adapted 
for receiving a multipitch plurality of optical fibers; 

3. The apparatus as recited in claim 1 , wherein the or- 
ganizer body includes a front end and a back end, 
and wherein the back end is a fan-in end adapted 
for coupling with a multifiber connector 

4. The apparatus as recited in claim 3, wherein the 
multifiber connector is selected from the group con- 
sisting of MT connector, LMC connector and MAC 
connector. 

5. The apparatus as recited in claim 1 , wherein the or- 
ganizer body has a front end and a back end, 
wherein the slot extends longitudinally from the 
front end to the back end and aligns the plurality of 
optical fibers at the back end into a ribbon cable ar- 
rangement. 

6. The apparatus as recited in claim 1, further com- 
prising a holddown (19) dimensioned to fit into at 
least a portion of the slot and configured to partially 
dimension at least a portion of the depth of at least 
a portion of the slot. 

7. The apparatus as recited in claim 1 , further com- 
prising a transition assembly (1 8) configured for op- 
erably coupling to the organizer body of the optical 
uniform spacing assembly, wherein the transition 
assembly is configured for positioning a plurality of 
individual optical fibers into an array of multipitch 
optical fibers, and wherein the transition assembly 
is configured for providing strain relief to the plurality 
of optical fibers positioned therein. 

8. The apparatus as recited in claim 1 , wherein a por- 
tion of the slot is dimensioned to couple the transi- 
tion assembly thereto. 

9. The apparatus as recited in claim 8, wherein the 
transition assembly (18) further comprises: 

a first housing member (41) having an input end 
and an output end; and 

a second housing member (41 ) having an input 
end and an output end and intermatable with 
the first housing member, 
wherein the input end of the first housing mem- 
ber includes a first plurality of fins (46) defining 
a first plurality of grooves (48) dimensioned to 
receive a first plurality of multipitch optical fib- 
ers and the input end of the second housing in- 
cludes a second plurality of fins defining a sec- 
ond plurality of grooves dimensioned to receive 
a second plurality of multipitch optical fibers, 
wherein the output end of the first housing 



member includes a third plurality of fins defining 
a third plurality of grooves dimensioned to re- 
ceive the first plurality of multipitch optical fibers 
from the first plurality of grooves and the output 

5 end of the second housing member includes a 

fourth plurality of fins defining a fourth plurality 
of grooves dimensioned to receive the second 
plurality of multipitch optical fibers from the sec- 
ond plurality of grooves, 

10 wherein, the first and second housing members 

are configured in such away that, when the first 
and second housing members are intermated, 
fins from the first plurality of fins align between 
fins from the second plurality of fins in such a 

15 way that optical fibers positioned in the second 

plurality of grooves are maintained by the fins 

{r-*»t^> /-n -f; »~> 1 1 . » i ; +. . ~ ( i: _ _ „ 1 * 4.1 
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second plurality of fins align between fins from 
the first plurality of fins in such a way that optical 
20 fibers positioned in the first plurality of grooves 

are maintained by the fins from the second plu- 
rality of fins, and 

wherein, the first and second housing members 
are configured in such away that when the first 

25 and second housing members are intermated, 

fins from the third plurality of fins align between 
fins from the fourth plurality of fins in such away 
that optical fibers positioned in the fourth plu- 
rality of grooves are maintained by the fins from 

30 the third plurality of fins and fins from the fourth 

plurality of fins align between fins from the third 
plurality of fins in such a way that optical fibers 
positioned in the third plurality of grooves are 
maintained by the fins from the fourth plurality 

35 of fins. 

10. The apparatus as recited in claim 1 , wherein the slot 
aligns the plurality of optical fibers into a linear array 
of optical fibers having a uniform pitch of approxi- 
^0 mately 250 microns (u.m) center-to-center. 
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(57) Embodiments of the invention include an opti- 
cal uniform spacing assembly (1 0) for aligning a multip- 
itch plurality of optical fibers (12) into a uniform pitch lin- 
ear array of optical fibers. The assembly (10) includes 
an organizer body (1 6) having a slot (29) formed therein 
that extends longitudinally along the body. A portion of 
the slot has a width dimensioned to allow only one op- 
tical fiber at a time therethrough simultaneously and a 
depth dimensioned to align a multipitch plurality of opti- 
cal fibers into a uniform pitch linear array of optical fib- 
ers. The assembly provides sufficient alignment for tran- 
sitioning from, for example, an optical fan-out arrange- 
ment such as a plurality of individual optical fibers to, for 



example, an optical fan-in arrangement such as a ribbon 
cable arrangement. The assembly provides a compact, 
easily assembled apparatus and method for overcom- 
ing size mismatch and other conventional problems as- 
sociated with transitioning between differing arrange- 
ments. Alternatively, the spacing assembly (10) in- 
cludes a transition assembly (18) coupled to the front 
end thereof for providing additional alignment to, for ex- 
ample, a multipitch array of optical fibers, prior to their 
alignment within the organizer body. Also, alternatively, 
an optical device such as a multifiber optical connector 
is coupled to the back end of the spacing assembly. Suit- 
able multifiber connectors include, for example, a MT 
connector, a MAC connector, or a LMC connector. 
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